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Abstract

Link quality estimation is the foundation for establishing multi-hop transmission paths in wireless
sensor networks. Due to factors such as interference, noise, and multipath effects, it is difficult to
establish a link quality estimation model suitable for various conditions using offline training meth-
ods. This paper proposes an incremental learning-based link quality estimation method LEIL, which
takes the online-obtained link quality index LQI and signal-to-noise ratio SNR as input features, PRR
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as the prediction target and establishes a link estimation model online. Based on EFDT and using
mean square error (MSE) as the purity indicator, an incremental generation of decision regression
trees has been achieved. The experimental results show that LEIL has high prediction accuracy, with
an average MAE of 0.0528 under different link quality conditions. Compared with existing methods,
LEIL can adapt to the environment without rebuilding the training dataset, reducing the cost of es-
tablishing a link estimation model, and is suitable for wireless sensor networks under various
working conditions.
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Figure 1. Scatter plot of PRR and LQI in experimental environment 1
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Figure 2. Scatter plot of PRR and LQI in experimental environment 2
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Figure 3. Real PRR variations and online prediction errors of high-quality links
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Figure 4. Real PRR variation and online prediction error of medium quality links
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Figure 5. Real PRR variations and online prediction errors of low-quality links
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WESR FRF 8 PR HOE SR I 2R ) B 2k 2 ST R AE Al SEER PR B N v e S BUROR R 22, BT U0 NSk, K
FSPI 48550 152 22 (MAE) TE Nk 26 51 5 (VPN AR e o A VPAN AR SCHE HE B85 I R A 1T v PR RE . 70 iR
FH = B B AT T AR, 200 R R R SRR R ZE B R, LB TR R A A N B AR
BEAh, ASOK R DN 2 ST VDT SRS SO s 6 B AT 45 HAE Xt i . ] 3~5 SR 1 =FR[E
JREREE N I ESE PRR ALK LEIL J73ES VDT TR 2 . w0, 7285 5 B e s
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THE, TR Z R [F — 5 T SR SRR SRR AL, SRR AR TS S I R . FERAY IR
WS, MAE G4 T —MEARIKF, HE RS IR B AR AR . 2% 1 BoR TR LEIL J7
AU ETA SR ZR DL R R 58 R I 2R B 26 2 2] (PSR B AR 23 AAE R AP &%, ZERERE ™ RO T0IRS B2,
AR B RS T LEIL 779 19°F3 MAE 2N 0.0528.

Table 1. Comparison of online prediction performance between offline and online decision trees under different quality links
1. BE&SELINGRIRERIEEI T E R E BN TUMIRZE X

it 7% AT FE RS A RERE FEHERS

LEIL 0.0186 0.1060 0.0338

VFDT 0.0179 0.0962 0.0367

[F] — PR 355 B9 2 VI SR A A 0.0161 0.0633 0.0337
ARG B A 2RI 0.0261 0.2695 0.0582

6.3. HERREEN T HMMEREXIEL
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Figure 6. PRR curve over time in link 1
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Figure 7. Online prediction error for link 1
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